9 Jun, 10 Jun, and 11 Jun; in Jul, data were collected on 16 Jul, 17 Jul, 19 Jul, 20 Jul, 21 Jul, and 22 Jul 2010 . Trapping was done from 0900 to 1800 h on each collection date.
For each month, total numbers and species richness of bees were determined for each trap and for all traps combined. To get an indication of the potential effects of additional sampling dates on species richness totals, we calculated the mean number of unique species per sampling date (species collected only on a particular sampling date) for each month. We used the Chao1 richness estimator to estimate asymptotic bee species richness and evaluate the completeness with which Malaise traps sampled the bee richness present. The Chao1 analysis estimates the minimum total number of species present based on the frequency of rare species collected, in particular the relative numbers of singletons (1 individual of a species collected) and doubletons (2 individuals of a species collected) (Chao et al. 2009 ). The individual-based Chao1 estimator was chosen rather than the sample-based Chao2 estimator because of small sample sizes (n = 6, using each collection date as a sample) and potential lack of independence of these samples, because these dates were clustered within a short time frame within each month. The Chao calculator (Ecological Archives E090-073-S1, Chao et al. 2009 ) was used to calculate Chao1 estimates, and estimated sample sizes needed to achieve 80, 90, 95, and 100% of Chao1 estimates. For each Chao1 estimate, the proportion of singletons was less than 50% (i.e., f 1 /n < 0.5), as recommended by Anne Chao (cited in Colwell 2013) .
In Jun, numbers of bees collected by individual traps ranged from 60 to 1,180, and the observed species richness collected per trap ranged from 20 to 37, with 1,882 bees and 68 species collected by the 5 traps combined (Table 1) . The mean number (± SE) of unique species per sampling date was 4.33 ± 0.80 (min. = 2, max. = 7). In Jul, numbers of bees collected by individual traps ranged from 20 to 542. The observed species richness collected per trap ranged from 6 to 30, with 899 bees and 40 species collected by the 5 traps combined ( Table  2 ). The mean number (± SE) of unique species per sampling date was 2.83 ± 0.83 (min. = 0, max. = 5). Jun Chao1 estimates of minimum species richness for individual traps ranged from 35.79 to 53.60, with an estimate of 92.05 for the 5 traps combined. Jul estimates for individual traps ranged from 7.00 to 78.17, with an estimate of 58.75 for the 5 traps combined. Estimated sample size increases required to achieve given percentages of the Chao1 estimates are given in Tables 1 and 2 . For a complete list of bee species collected at the site, including type of trap and month of collection, see Geroff et al. (2014) .
Our results suggest that substantial additional trapping effort (increase in number of traps and/or sampling dates) would be needed to approach asymptotic bee species richness at this site. The combined trap results for each month suggest that a 7-to 8-fold greater sampling effort would have been required for a complete inventory based on Chao1 values, and about a 3-fold increase in sampling effort to achieve 95% of Chao1 values (Tables 1 and 2 ). One factor affecting these results may be the patchiness of bees in this restored prairie, along with the localized effective trapping area of the Malaise traps, which is suggested by the great variation in bee abundance and species richness among the individual traps. In a more uniform environment and/or smaller area, fewer traps might be sufficient for detecting a higher proportion of bee species. But in environments where floral resources and bees are patchy (which is probably almost always the case in non-cultivated environments), limitations on the number of Malaise traps that can be deployed are a concern, because high spatial variation would require increased replication. Considering the cost of Malaise traps (about US$230), greater numbers of traps would be cost prohibitive for many bee monitoring programs, but the collection of 1 or more unique species on all but 1 sampling date suggests that an increase in sampling dates could effectively provide at least some of this increased sampling effort.
It is important to note that in the study by Geroff et al. (2014) (in which bowl traps were operated at the same study site for the same time periods as the Malaise traps), the Chao1 estimate of bee richness for bowl traps placed at ground level (69.13) was about 64% of the Chao1 richness estimate (108.00) and about 83% of the observed species richness (83) collected by Malaise traps. These results were based on 15 bowl traps, but analyses indicated that a 12-fold increase in bowl trap sampling effort would have been needed to achieve this Chao1 estimate. In their study of optimal sampling number for bowl traps, Shapiro et al. (2014) concluded that, in general, transects of greater than 30 bowls added little to species richness estimates obtained with 30-bowl transects. It thus appears that Malaise traps may collect bee species that are unlikely to be collected by bowl traps, even if extremely large numbers of bowl traps are used. Malaise traps do collect somewhat different bee species composition than bowl traps (Geroff et al. 2014 ). As Shapiro et al. (2014) pointed out, bowl traps are probably sufficient for detecting major changes in local bee communities over time, but a combination of trapping methods is likely required for synoptic inventories of bee richness. The addition of even 1 or 2 Malaise traps to bee inventory efforts could improve completeness substantially and provide a better estimate of how many undiscovered species may be present. This would be especially true if Malaise traps were relocated between sampling dates, given the great variation in bee collections among individual traps found in this study. The availability of relatively portable types of Malaise traps such as SLAM traps (MegaView Science, Taichung City, Taiwan) could facilitate more complete coverage of patchy environments by making it easier to relocate traps within a study site during inventory.
Studies of the potential impacts of lethal sampling on bee abundance and diversity are also needed for Malaise traps, as has been done for bowl traps and netting (Gezon et al. 2015) . Another consideration with regard to Malaise traps is the large numbers of incidental captures, or "bycatch," that typically occur. Such incidental captures can include taxa of research and conservation interest (Hung et al. 2015) but can also lead to storage challenges and wasted specimens if they are not made available to appropriate taxonomic specialists (Spears & Ramirez 2015) .
Bowl traps are an inexpensive and convenient method of quickly assessing bee species richness, but inventories based on bowl traps alone may be far from complete (Cane et al. 2000) , and other methods should be used to supplement bowl trapping whenever possible. Malaise traps offer one possibility, but further studies are needed to assess the effectiveness of Malaise traps in various environments and to clarify the trapping intensity needed to achieve an acceptable inventory. 
Summary
Effective assessment of bee (Hymenoptera: Apoidea) diversity is essential for informed bee conservation policies. In this study, the effectiveness of Malaise traps in assessing bee species richness in a westcentral Illinois restored prairie was examined using the Chao1 nonparametric richness estimator. Individual traps varied greatly in abundance and species richness of bees collected, and substantially greater trapping effort would have been needed to achieve Chao1 estimates. Malaise traps provide a potentially effective means of augmenting bowl trap inventories, but more studies on Malaise trap performance and comparisons with bowl traps are needed, particularly in heterogeneous environments.
Key Words: insect monitoring; spatial variation; species richness; trapping effort Sumario La evaluación eficaz de la diversidad de abejas (Hymenoptera: Apoidea) es esencial para ser informado de las políticas de conservación de abejas. En este estudio, se examinó la eficacia de trampas Malaise en la evaluación de la riqueza de especies de abejas en una pradera restaurada de centro-oeste del estado de Illinois utilizando el estimador de riqueza Chao1 no paramétrico. Las trampas individuales variaron en gran medida en la abundancia y riqueza de especies de abejas recolectadas, y se habrían necesitado sustancialmente mayor esfuerzo de captura para lograr estimaciones Chao1. Las trampas Malaise proveen un medio potencialmente eficaz para aumentar el inventario en las trampas cuencos, pero se necesitan más estudios sobre el rendimiento de las trampas Malaise y las comparaciones con trampas cuencos, sobre todo en ambientes heterogéneos.
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